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Abstract

Objective: To provide a descriptive overview of the clinical trials assessing meditation practices for health care.
Design: Systematic review of the literature. Comprehensive searches were conducted in 17 electronic biblio-
graphic databases through September 2005. Other sources of potentially relevant studies included hand searches,
reference tracking, contacting experts, and gray literature searches. Included studies were clinical trials with 10
or more adult participants using any meditation practice, providing quantitative data on health-related out-
comes, and published in English. Two independent reviewers assessed study relevance, extracted the data, and
assessed the methodological quality of the studies.
Results: Four hundred clinical trials on meditation (72% described as randomized) were included in the review
(publication years 1956–2005). Five broad categories of meditation practices were identified: mantra medita-
tion, mindfulness meditation, yoga, t’ai chi, and qigong. The three most studied clinical conditions were hyper-
tension, miscellaneous cardiovascular diseases, and substance abuse. Psychosocial measures were the most fre-
quently reported outcomes. Outcome measures of psychiatric and psychological symptoms dominate the
outcomes of interest. Overall, the methodological quality of clinical trials is poor, but has significantly improved
over time by 0.014 points every year (95% CI, 0.005, 0.023).
Conclusions: Most clinical trials on meditation practices are generally characterized by poor methodological
quality with significant threats to validity in every major quality domain assessed. Despite a statistically sig-
nificant improvement in the methodological quality over time, it is imperative that future trials on meditation
be rigorous in design, execution, analysis, and the reporting of results.
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Introduction

Meditation has been used as a spiritual and healing prac-
tice for more than 5000 years.1,2 Over the past 40 years,

both secular and spiritual forms of meditation have inter-
ested clinicians, researchers, and the general public in West-
ern countries. They have gained acceptance as mind–body
interventions within the integrative medicine movement.
With an estimated 10 million practitioners in the United
States and hundreds of millions worldwide,3 meditation
practices have been advocated as mind–body therapies to al-

leviate health-related problems and to attain or maintain
general wellness. They have been widely adopted by main-
stream health care providers and incorporated into a variety
of therapeutic programs in hospitals and clinics in the United
States and abroad.4

Meditation is an umbrella term that encompasses a wide
range of techniques that have been described, assessed for
therapeutic efficacy, and reported in the scientific literature.
The complex nature of these techniques and the coexistence
of many perspectives adopted to describe their characteris-
tics have contributed to large variations in the reports of their
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therapeutic effects across studies. Researchers have used a
variety of methodological approaches. Numerous authors
have asserted that most of the studies in this area are method-
ologically flawed and often have small sample sizes.5–14 For-
mal evaluation of the methodological quality of this broad
body of evidence has not been previously conducted. There-
fore, there is a need to evaluate the evidence that has
emerged within the past several decades on the effects of
meditation practices in health care.

The main objective of this review was to produce an
overview of the clinical trials conducted on the therapeutic
use of meditation practices in health care. Secondary objec-
tives were to systematically synthesize the characteristics of
clinical trials of meditation practices in terms of the control
groups used, the populations most frequently studied, and
the type of outcome measures reported.

Methods

The methods of the main study have been discussed in de-
tail elsewhere.15 Comprehensive literature searches were
conducted in 17 electronic bibliographic databases from in-
ception to September 2005. Extended systematic search
methods (e.g., hand searching non-indexed journals, track-
ing reference lists, and contacting experts) were also used to
identify potentially relevant studies. The gray literature was
searched to identify unpublished studies and works in
progress. Scientific abstracts from the Society of Behavioral
Medicine (2005) and the American Psychosomatic Society
(1999–2005) annual scientific meetings were reviewed. The
National Research Register from the National Health Service
was searched for ongoing trials. Four independent review-
ers screened titles and abstracts against specific criteria to as-
sess their potential relevance. The full text of potentially rel-
evant studies was retrieved and assessed for eligibility by
two independent reviewers using a standard form that out-
lined the selection criteria. To be included in the review, the
studies had to: be clinical trials with a concurrent control
group for comparison (randomized controlled clinical trials
[RCTs] or controlled clinical trials [CCTs]) employing a med-
itation technique, include 10 or more adults, provide data on
health-related outcomes, and be published in English. For
this review, we based our definition of meditation on a set
of criteria outlined by Cardoso et al.16—a practice that 1) uti-
lizes a specific and clearly defined technique; 2) involves
muscle relaxation somewhere during the process; 3) involves
logic relaxation (i.e., not “to intend” to analyze the possible
psychophysical effects, not “to intend” to judge the possible
results, not “to intend” to create any expectation regarding
the process); 4) is a self-induced state; and 5) involves the
use of a self-focus skill or “anchor” for attention.

The criteria for concealment of allocation17,18 and the
Jadad scale19 were used to assess the methodological qual-
ity of the trials. The former is based on evidence that indi-
cates that neglecting to conceal the sequence of treatment al-
location may likely undermine randomization, and
consequently bias study results.17 The Jadad scale consists of
three items pertaining to randomization, double-blinding,
and withdrawals and dropouts. The Jadad scores range from
0 to 5 points, with higher scores (�3 points) indicating bet-
ter quality.19 The validity and reliability of the Jadad scale
has been thoroughly evaluated in several studies that pro-

vide rigorous evidence supporting its use.19,20 Given the dif-
ficulties in interpreting overall quality scores,21 we reported
both the quality score and the rating of studies on individ-
ual components of the Jadad scale. Finally, information on
the source of funding was collected.22 The methodological
quality of the studies was assessed independently by two re-
viewers. Disagreement about the selection of studies and as-
sessment of their methodological quality was resolved by re-
viewer consensus.

Study data were extracted by one reviewer using a
pretested form, with a second independent reviewer verify-
ing accuracy and completeness. Information regarding the
study (e.g., country and year of publication, type of publi-
cation, study design, and source of funding), the character-
istics of participants (e.g., type of health problem or health
condition), interventions (e.g., type of meditation practice),
control groups, and outcome measures were extracted. Two
independent researchers classified each study within one of
seven descriptive categories. The categories were based on
descriptions of each of the techniques in the literature and
on consultation with a technical expert panel composed of
eight researchers with broad expertise in meditation prac-
tices and methodological issues:

1. Mantra meditation. This category includes meditation prac-
tices in which repeating a mantra (i.e., a word, sound, or
symbol) is the main component. We classified in this
group practices such as the Relaxation Response (RR),
Transcendental Meditation (TM™), Clinically Standard-
ized Meditation (CSM), and Acem meditation.

2. Mindfulness meditation. Described slightly differently by
Eastern and Western practitioners, this category includes
meditation practices in which the main component is cul-
tivating awareness, acceptance, nonjudgment, and atten-
tion to the present moment.23–25 This category includes
Mindfulness-Based Stress Reduction (MBSR), Mindful-
ness-Based Cognitive Therapy (MBCT), Vipassana medi-
tation, Zen Buddhist meditation, and other mindfulness
meditation practices not further described in reports by
the authors.

3. Qigong. This category refers to an ancient traditional Chi-
nese medicine practice of self-regulation that combines
the coordination of different breathing patterns with var-
ious physical postures, bodily movements, and medita-
tion techniques.26,27 Practices that focused exclusively on
external qigong were not considered.

4. T’ai chi. This category describes a Chinese martial art char-
acterized by soft, slow, flowing exercises that promote
posture, flexibility, relaxation, well-being, and mental
concentration. T’ai chi also involves training the mind, and
this has prompted some to consider the practice “moving
meditation.”28

5. Yoga. This category includes thousands of different tech-
niques rooted in the ancient yogic tradition that can in-
clude a defined combination of physical postures (asanas),
various eye positions, breathing techniques (pranayama),
mantras, and potentially four levels of meditation (pratya-
har, dharana, dhyana, and samadhi). It includes practices
from Kundalini yoga, Hatha yoga, and other yogic lin-
eages.29–32

6. Miscellaneous meditation practices. This category describes
techniques that combine different approaches to medita-
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tion in a single intervention, without giving prominence
to one. It includes combined practices such as yoga plus
RR, TM and Buddhist meditation, and RR plus mindful-
ness meditation. The category was also used to describe
meditation practices that do not fall within any of the
other categories (e.g., coloring mandalas).

7. Undefined meditation practices. This category refers to med-
itation practices that were not described in sufficient de-
tail to allow assignment to a specific category, including
techniques that were only vaguely described.

Study selection, methodological quality assessment, and
data extraction were managed with the Systematic Review
Software (SRS), v. 3.0 (TrialStat!, Ottawa, Ontario, Canada).
Extracted data were exported into Excel (Microsoft, Red-
mond, WA) spreadsheets. Data were analyzed descriptively.
Categorical data were summarized using proportions and
percentages. Continuous data were summarized using
means with standard deviations (SD) or medians with in-
terquartile ranges (IQR) for skewed data. All analyses were
performed using the Statistical Package for the Social Sci-
ences for Windows v. 14.1 (SPSS, Chicago, IL).

Results

Characteristics of included studies

Four hundred clinical trials that met our inclusion criteria
examined the therapeutic use of meditation techniques in
health care. Figure 1 outlines the study flow for the review.
The median year of publication of these 400 trials was 1996
(IQR: 1986, 2003). Most of the trials were published as jour-
nal articles (83%), and were conducted in North America
(64%). The remaining studies were conducted in Asia (21%),
Europe (11%), Australasia (3%), and other regions (2%). We
identified 286 RCTs and 114 CCTs. The complete list of ref-
erences, reasons for exclusion, study characteristics, and
quality components of included trials is available upon re-
quest.

Methodological quality

Overall, the methodological quality of the clinical trials
was poor, with significant threats to validity in every major
category of quality measured, regardless of the type of med-
itation practice studied. The median Jadad score was 2 (IQR,
1 to 2). Only 40 clinical trials (10%) were considered of good
quality based on a Jadad score �3 points. However, a uni-
variate analysis has shown that there is a statistically signif-
icant association between the Jadad score and the time of
publication (F � 1.48; p � 0.042). The methodological qual-
ity of clinical trials showed a statistically significant im-
provement over time by 0.014 points every year (95% CI,
0.005, 0.023).

When the trials were analyzed based on individual com-
ponents, we found that 72% (286 trials) were described as
randomized, but only 11% (45 trials) provided a complete
description of an appropriate randomization process to as-
sign participants to treatment groups.

Only 2% (8 trials) of trials reported the use of double-blind-
ing procedures to hide the identity of the assigned inter-
ventions, and 49% (196 trials) provided a description of with-
drawals and dropouts. The vast majority of trials (95%, 383

trials) failed to describe how they concealed the allocation to
the interventions. Finally, 36% (147 trials) explicitly reported
whether the trial received funding.

Meditation practices

Mantra meditation practices were the most frequently
studied (35%, 141 trials). Studies on mantra meditation as-
sessed the TM technique or the TM-Sidhi program (43%, 60
trials), RR, (32%, 45 trials), mantra practices not described
(14%, 20 trials), mantra meditation techniques similar to TM
but developed specifically for clinical purposes, including
CSM (8%, 11 trials and SRELAX (1%, 1 trial), Acem medita-
tion (i.e., an amalgam of traditional meditation techniques
and Western psychological theory and practices) (2%, 3 tri-
als), and Cayce’s meditation (1%, 1 trial). The second most
frequently studied category of meditation practices was yoga
(26%, 105 trials). It included a heterogeneous group of tech-
niques from Hatha yoga, Kundalini yoga, and Sahaja yoga.
Mindfulness meditation constituted the third most studied
group of practices (19%, 75 trials). Within this category,
MBSR (44%, 33 trials) and Zen Buddhist meditation (16%, 12
trials) were studied most. Other mindfulness practices in-
cluded mindfulness meditation techniques ND (32%, 24 tri-
als), and MBCT (8%, 6 trials). Twelve percent of all trials re-
ported on t’ai chi (46 trials) and 3% (13 trials) reported on
qigong. Finally, 5% did not explicitly describe the compo-
nents of the meditation intervention (17 trials) or used mis-
cellaneous approaches (3 trials). Table 1 summarizes the type
of practices examined in clinical trials on meditation.

Control groups

The number of control groups per study ranged from 1 to
4; 273 trials (68%) used one control group only and 127 (32%)
had more than one control group. The majority of trials used
conditions of no treatment (30%, 121 trials) and wait-list con-
trols (16% 62 trials) as comparison groups. Table 2 summa-
rizes the type of control groups that were used in the trials.

Populations

Half of the trials (53%, 213 trials) were conducted in
healthy populations. Among the 187 trials that were con-
ducted on clinical populations, the conditions studied were:
hypertension (27 trials), other cardiovascular diseases (21 tri-
als), substance abuse disorders (17 trials), anxiety disorders
(11 trials), depression (10 trials), cancer, asthma (9 trials
each), chronic pain, type 2 diabetes (7 trials each), fi-
bromyalgia (6 trials), osteoarthritis, rheumatoid arthritis (4
trials each), heterogeneous patient population, HIV, mood
disorders, psoriasis (3 trials each), epilepsy, binge eating dis-
order, insomnia, irritable bowel syndrome, menopause, mis-
cellaneous psychiatric conditions, schizophrenia, tinnitus (2
trials each), anger management problems, burnout, carpal
tunnel syndrome, chronic airway obstruction, chronic fa-
tigue, chronic insomnia, dental problems, infertility, mi-
graine and tension headaches, multiple sclerosis, muscular
dystrophy, neurosis, obsessive-compulsive disorder, osteo-
porosis, parents of children with behavioral problems, 
personality disorders, pleural effusion, postmenopause,
post-traumatic stress disorder, pregnancy, premenstrual
syndrome, pulmonary tuberculosis, regional pain syndrome,
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stroke, total hip/knee replacement, traumatic brain injuries,
and vestibulopathy (1 trial each). A summary of the type of
populations evaluated per meditation practice is presented
in Table 3.

Outcome measures

In total, 2,046 outcome measures were reported in 400 tri-
als with a median of 4 per trial (IQR: 2, 6). Psychosocial mea-
sures were the most studied, encompassing 733 measures

(35.8%). Other measures included physiological functions
(711; 34.8%), clinical events and health status measures (433;
21.2%), cognitive and neuropsychological measures (137;
6.7%), and health care utilization outcomes (32; 1.5%). Table
4 summarizes the frequency of reporting of outcome mea-
sures by meditation practice.

Among the psychosocial measures, there were 416 mea-
sures of psychiatric and psychological symptoms, including
anxiety disorders, depression, stress, mood states, irritabil-
ity and anger expression, and abuse of psychoactive or other
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substances causing psychological dependence. Measures of
personality (both normal and abnormal) were the second
most common measures reported (159 measures). Studies us-
ing these measures reported data on either general charac-
teristics of the personality (e.g., personality and psychologi-
cal profiles, ego strength, and coping styles) or particular
traits of the individual psychological functioning (e.g., locus
of control, neuroticism, psychoticism, extraversion, self-ac-
tualization, self-esteem, and hostility traits). Sixty-two mea-
sures of positive psychology outcomes (e.g., measures of pro-
cesses that contribute to flourishing or optimal functioning
of individuals, including empathy, assertive behavior, hap-
piness, spirituality, and autonomy) were reported. Outcomes
related to social and interpersonal relationships such as mar-
ital adjustment, level of interpersonal conflicts, social ad-
justment, and social functioning, were examined in 38 mea-
sures. There were 29 measures of health-related quality of
life. Other psychosocial outcomes included activities of daily
living (15 measures), and other miscellaneous and nonspe-
cific behavioral measures not further classified (14 mea-
sures), e.g., “level of relaxation” and “hypnotic response.”

Cardiovascular outcomes (270 measures) were the most
frequently examined among the physiological outcomes.
They included changes in systolic and diastolic blood pres-
sure, heart rate, oxygen consumption, and electrocardiogram
patterns. Nutritional biochemistry and metabolism out-
comes (121 measures) included biochemical and metabolic
process measures that are markers of certain diseases or con-
ditions. These measures included serum levels of cholesterol,
triglycerides, glucose, lactate, potassium, calcium, sodium,
and lipid profile.

Other physiological measures that were frequently re-
ported included pulmonary and respiratory outcomes (95
measures) such as respiratory rate, lung function testing
measures (forced expiratory volume [FEV1], forced vital ca-
pacity [FVC], peak expiratory flow rate [PEFR]), and carbon
monoxide levels. Endocrine and hormone outcomes (57 mea-
sures) described changes in substances secreted by the en-
docrine system to regulate organ activity. They included
measures of cortisol, pituitary and neurohormones, cate-
cholamines, endorphins, and aldosterone. There were 39
measures of electrodermal responses (i.e., galvanic skin re-
sponse, skin conductance, and skin resistance) that reflect
sympathetic nervous system activity and levels of emotional
arousal and stress. Brain and nervous system measures (23
measures) included electroencephalogram (EEG) profile and

P300 latencies. Frontal electromyographic activity, muscle
voltage, reflex function, and others were among the 28 mus-
cular physiology measures. There were 25 measures of the
immune system that included immunoglobulin (e.g., IgA,
IgG, and IgM) concentrations, leukocytes, lymphocytes,
monocytes, neutrophil levels, natural killer cell activity,
white blood cell count, cytokines, and monoclonal antibod-
ies. There were 14 outcomes related to thermoregulatory
function (e.g., skin and body temperature), 13 for blood
products and hemodynamic parameters, and 10 for the skele-
tal system (e.g., bone mineral density). Less frequently re-
ported measures included 6 for renal function, 5 for sensory
(e.g., auditory thresholds), 4 for ocular (e.g., intraocular pres-
sure, pupillary dilatation), and 1 for gastric motility.

Measures examining physical functions such as balance,
strength, flexibility, mobility, and postural stability were the
most frequently reported types of clinical outcomes (146
measures). Second were discrete clinical events or indicators
of symptom improvement, which included 108 condition-
specific measures (e.g., fibromyalgia symptoms, asthmatic
episodes, and angina pectoris symptoms). Nutritional status
or body composition included 53 measures for body weight,
body mass index, and diet and nutritional patterns. General
health status and well-being accounted for 44 measures, pain
symptoms for 32, sleep characteristics for 23, and frequency
of falls or falls-related behaviors for 14. Other clinical mea-
sures included adherence (9 measures) and mortality (4 mea-
sures).

Sensory perception and motor function (45 measures)
were the most frequently examined cognitive and neu-
ropsychological outcomes. These measures included psy-
chomotor performance, perceptual motor skills, field inde-
pendence, absorption, autonomic arousal, and visual-spatial
ability. Other cognitive and neuropsychological measures
less frequently examined included reasoning and executive
function (28 measures) such as cognitive flexibility, logical
reasoning, thought categorization, and associative learning.
General cognitive outcomes (26 measures) included global
measures of intelligence, cognitive status, spatial and verbal
skills, and neuropsychological functioning. Attention func-
tions (e.g., concentration, sustained focusing capacity, atten-
tion switching) were each reported by 14 measures. Finally,
memory functions (e.g., short- and long-term, verbal and vi-
sual, declarative and procedural) and language skills (e.g.,
verbal fluency, vocabulary, language comprehension, and
reading skills) were each reported by 12 measures.
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TABLE 1. MEDITATION PRACTICES EXAMINED IN CLINICAL TRIALS

Sample size
Meditation practice RCT CCT Total (median, IQR)

Mantra meditation 111 30 141 40 (24, 68)
Mindfulness meditation 50 25 75 39 (23, 73)
Undefined meditation practices 11 6 17 46 (27, 97)
Miscellaneous meditation practices 3 0 3 84 (20, 81)
Qigong 13 0 13 36 (22, 73)
T’ai chi 29 17 46 39 (25, 65)
Yoga 69 36 105 40 (23, 70)

Total 286 114 400

CCT, controlled clinical trials; IQR, interquartile range; RCT, randomized controlled trials.
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TABLE 3. TYPE OF POPULATIONS EXAMINED IN CLINICAL TRIALS ON MEDITATION PRACTICES

Meditation technique Population examined

Mantra meditation Healthy (98 studies): 44 TM™, 29 RR, 14 Mantra NS, 7 CSM, 3 Acem, 1 Cayce’s
meditation

Clinical conditions (43 studies):
11 hypertension (5 TM, 4 RR, 1 Mantra NS, 1 SRELAX)
9 substance abuse (5 TM, 2 RR, 1 CSM, 1 Mantra NS)
6 anxiety disorders (3 Mantra NS, 1 CSM, 1 RR, 1 TM)
4 other cardiovascular diseases (3 RR, 1 TM)
2 asthma (TM)
2 cancer (1 RR, 1 TM)
1 chronic insomnia (CSM)
1 epilepsy (Mantra NS)
1 irritable bowel syndrome (RR)
1 menopause (RR)
1 post-traumatic stress disorders (TM)
1 premenstrual syndrome (RR)
1 schizophrenia (CSM)
1 schizophrenia and antisocial personality disorders (RR)
1 total hip and knee replacement (RR)

Mindfulness meditation Healthy (29 studies): 11 MM NS, 9 MBSR, 8 Zen Buddhist, 1 MBCT
Clinical conditions (46 studies):

6 cardiovascular diseases (3 MM NS, 2 MBSR, 1 Zen Buddhist)
4 cancer (2 MBSR, 2 MM NS)
4 fibromyalgia (2 MM NS, 1 MBCT, 1 MBSR)
3 anxiety disorders (2 MBSR, 1 MM NS)
3 chronic pain (MBSR)
3 depression (MBCT)
3 psoriasis (2 MBSR, 1 MM NS)
3 substance abuse (2 MBSR, 1 MM NS)
2 binge eating disorder (MM NS)
2 heterogeneous conditions (MBSR)
2 hypertension (Zen Buddhist)
2 mood disorders (MBSR)
1 burnout (MBSR)
1 chronic fatigue (MBSR)
1 HIV (MBSR)
1 infertility (MM NS)
1 insomnia (Zen Buddhist)
1 parents of children with behavioral problems (MBSR)
1 personality disorders (MBSR)
1 tinnitus (MBCT)
1 traumatic brain injuries (MBSR)

Undefined meditation Healthy (11 studies)
practices Clinical conditions (6 studies):

1 anger management
1 dental problems
1 hypertension
1 insomnia
1 mood disorders
1 substance abuse

Miscellaneous meditation Healthy (2 studies)
practices Cancer (1 study)

Qigong Healthy (2 studies)
Clinical conditions (11 studies):

4 hypertension
1 fibromyalgia
1 heterogeneous conditions
1 muscular dystrophy
1 cardiovascular diseases
1 regional pain syndrome
1 substance abuse
1 type 2 diabetes

T’ai chi Healthy studies (25 studies)
Clinical conditions (21 studies):

3 cardiovascular diseases
(continued)



Factors related to the use of health care resources, such as
medication use (21 measures), length of hospital stay, med-
ical utilization rates, number of sick leaves, and payments to
the health care system (11 measures) were occasionally re-
ported. The reporting of the remaining outcome measures
varied across the categories of meditation.

Discussion

This study was a systematic and comprehensive review of
clinical trials indexed in the scientific literature that have
evaluated the effects of meditation techniques. To our knowl-
edge, there has been no other review that covers the range
of meditation practices, populations, and outcomes that are
examined here. The majority of trials on meditation identi-

fied for this review have been conducted in Western coun-
tries and published as journal articles within the past 15
years. A similar bibliometric analysis on the clinical appli-
cation of yoga revealed an increase in publication frequency
over the past three decades, with a substantial and growing
use of RCTs.33

We summarized a vast body of evidence from clinical tri-
als over a very broad range of techniques. We have seven
defined groups that are each heterogeneous, and all of these
practices have been included under the umbrella term “med-
itation.” Determining a working definition of “meditation”
for the selection of studies in the review was a particularly
challenging process that has been described elsewhere.15 Al-
though we acknowledge the limitations of the chosen ap-
proach, expert consensus resulted in the inclusion of the var-

OSPINA ET AL.1206

TABLE 3. TYPE OF POPULATIONS EXAMINED IN CLINICAL TRIALS ON MEDITATION PRACTICES (CONT’D)

Meditation technique Population examined

3 osteoarthritis
2 chronic pain
1 rheumatoid arthritis
1 cancer
1 depression
1 HIV
1 hypertension
1 menopause
1 miscellaneous psychiatric conditions
1 osteoporosis
1 postmenopause
1 stroke
1 type 2 diabetes
1 vestibulopathy

Yoga Healthy (46 studies)
Clinical conditions (59 studies):

8 hypertension
7 asthma
7 other cardiovascular diseases
6 depression
5 type 2 diabetes
3 substance abuse
2 anxiety disorder
2 chronic pain
2 rheumatoid arthritis
1 cancer
1 carpal tunnel syndrome
1 chronic airway obstruction
1 epilepsy
1 fibromyalgia
1 HIV
1 irritable bowel syndrome
1 migraine and tension headaches
1 miscellaneous psychiatric conditions
1 multiple sclerosis
1 neurosis
1 obsessive-compulsive disorder
1 osteoarthritis
1 pleural effusion
1 pregnancy
1 pulmonary tuberculosis
1 tinnitus

CSM, Clinically Standardized Meditation; MBCT, mindfulness-based cognitive therapy; MBSR, Mindfulness-based stress reduction; MM,
mindfulness meditation; NS, not specified; RR, Relaxation Response; TM, Transcendental Meditation™.
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ious categories of meditation described in this review. This
review may be criticized for ignoring important differences
between meditation techniques by using categories that in-
clude “single entities” (e.g., TM, RR, MM, and CSM). Even
if other reasonable categorizations had been used, the over-
all conclusions regarding the quality and breadth of this lit-
erature would not have been substantially altered.

The clinical trials that have evaluated meditation tech-
niques vary widely in many aspects. Some authors have de-
clared that meditation poses a considerable challenge for the
principles of evidence-based medicine.34 Meditation is a
complex and multifaceted practice, difficult to standardize
compared to pharmacological interventions, and for which
specific effects are difficult to distinguish.34 Therefore, it is
not surprising that there is no single or shared theoretical
framework. Instead, there are many different types of trials
that have been conducted that focus on different physiolog-
ical, cognitive, behavioral, and cognitive-behavioral outcome
measures. There appear to be different schools of thought on
the best theories, meditation techniques, and outcome mea-
sures that should be studied in this area, as evidenced by
this overview of the literature. There is a need for more col-
laboration among researchers of various schools of thought
in order to benefit from different perspectives, and ulti-
mately improve the quality of research in this area.

The appropriate selection of controls is of paramount im-
portance if progress is to be made with respect to determin-
ing the effects of meditation techniques. The problem of the
inadequacy of control groups in meditation trials is not
new.35 A wide array of control groups was used in the tri-
als included in this review. They have not been standard-
ized and it is unknown how comparable they are across the
studies. Almost half of the trials used wait-list or no treat-
ment groups as controls rather than a comparator that would
more fully control for experimenter attention and contact.
For good reason some authors have argued that the use of
a wait list as a control group in clinical trials is clearly inap-
propriate as no one expects to improve while they are wait-
ing to begin treatment.36 The same critique may be directed
to studies employing a no treatment control. This situation
may also create a negative expectation of improvement that
may spuriously amplify the difference in treatment effects
between the intervention and the control.36 Therefore, ex-
treme caution should be exercised when interpreting stud-
ies comparing the effects of meditation practices to no treat-
ment or wait-list groups.

The need for appropriate controls has been described by
some researchers as the most difficult conundrum for de-
signing research trials in meditation.37,38 Selection of appro-
priate control groups and consistency of inherently individ-
ualized interventions are challenging issues that need
extensive evaluation.39 We are unaware of assessment tools
developed to specifically address this issue as it pertains to
meditation practices. However, the comprehensive catego-
rization of the control groups presented in this study allows
a starting point for examining the appropriateness of these
controls to assess the benefits of various therapeutic medi-
tation practices. Such an examination is especially important
given the imperative to control for the expectation effects of
meditation per se in the design of any meditation trial.

The vast majority of trials included in this review were
conducted in healthy populations. It can be argued that tri-

als with healthy participants are useful to assess how med-
itation practices may prevent certain clinical conditions and
enhance wellness and well being. However, simply focusing
on healthy subjects does not provide a clear picture of the
effectiveness of meditation practices as therapeutic inter-
ventions. Clinical trials of meditation practices have ad-
dressed conditions with high mortality and morbidity rates
or burden of disease, including hypertension, cardiovascu-
lar disorders, substance abuse, anxiety disorders, cancer,
asthma, chronic pain, type 2 diabetes, and fibromyalgia. The
first three of these conditions were among the six leading
causes of premature death and disability in the United States
projected for the mid-1900s to 2020, as measured by disabil-
ity-adjusted life years (DALYs).40 However, it may be argued
that the choice of appropriate clinical populations for whom
meditation trials should be conducted is an overlooked area
of research. Without some biologically plausible mechanisms
of action to direct selection of the appropriate clinical pop-
ulations, results from studies of meditative practices may be
difficult to interpret. An open debate among meditation re-
searchers would certainly help to establish consensus on pri-
orities in the research agenda for meditation as a therapeu-
tic intervention for clinical populations.

The trials evaluated a wide variety of outcome measures.
Psychosocial outcomes, particularly those of psychiatric and
psychological symptoms, were the most frequently evalu-
ated. Physiological outcomes, particularly cardiovascular
measures, and outcomes related to clinical events were also
frequently assessed. Few clinical trials focused on cognitive
and neuropsychological functions. Since hypertension and
cardiovascular disorders rank as the two most studied con-
ditions, it is not surprising that physiological outcomes were
so prominently assessed. However, if psychiatric disorders
and psychological factors are studied more, it is likely that
the number of evaluations of psychosocial outcome mea-
sures will continue to increase. There is also great diversity
in the measures used to assess similar psychosocial con-
structs, which often prevents comparisons across studies. Re-
searchers would be well advised to attempt consensus on a
core battery of outcome questionnaires that may be appro-
priate for this type of research in specific patient populations.

We assessed the quality of clinical trials on meditation
published between 1956 and 2005. Overall, the methodolog-
ical quality of most of the trials on meditation is poor, with
significant threats to validity in every major category of qual-
ity measured. This finding is not unique to the area of med-
itation research, and the quality of reporting is a frequent
problem in other areas of complementary and alternative
medicine (CAM) research41 and related therapy research
domains.42

The findings of this report are also supported in general
by other recent systematic reviews.9–14 A 2004 meta-analysis
on mindfulness studies for a wide variety of disorders found
64 empirical studies where only 20 reports met criteria of ac-
ceptable quality or relevance to be included and only 13 stud-
ies included control groups.9 Of these 13, 6 employed forms
of active controls with a mean effect size of almost 0.49,
which was similar to the mean effect size observed in 4 wait-
list control groups (d � 0.58). The authors concluded that
“most studies reviewed suffered from methodological defi-
ciencies beyond merely the type of design as randomized,
quasiexperimental or observational. Insufficient considera-
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tion or information was typically given about participant
dropout rate, other concurrent interventions during the
mindfulness training period, therapist adherence to inter-
vention program, evaluation of therapist training and com-
petence, description of interventions, adequate statistical
power to calculate intervention effects, or the clinical rele-
vance of results. Additionally, the construct of mindfulness
itself, although central to all interventions, was neither op-
erationalized nor evaluated for change in any study.”9 A
2007 review of 15 MBSR controlled studies published in peer-
reviewed journals with outcomes related to changes in de-
pression and anxiety concluded: “Evidence for a beneficial
effect of MBSR on depression and anxiety was equivocal.
When active control groups were used, MBSR did not show
an effect on depression and anxiety. Adherence to the MBSR
program was infrequently assessed. Where it was assessed,
the relation between practising mindfulness and changes in
depression and anxiety was equivocal.”14 The authors fur-
ther stated that “MBSR does not have a reliable effect on de-
pression and anxiety.”14 A 2005 systematic review on MBSR
for cancer patients found three RCTs and seven uncontrolled
clinical trials.13 The authors stated: “A lack of relevant qual-
itative research studies was identified. Studies report posi-
tive results, including improvements in mood, sleep quality
and reductions in stress. A dose-response effect has been ob-
served between practice of MBSR and improved outcome. A
number of methodological limitations were identified. Mod-
ifications to the traditional MBSR programme make com-
parison between studies difficult and a lack of controlled
studies precludes any firm conclusion on efficacy.”13 A 2005
systematic review on the effectiveness of eight yoga studies
for the treatment of anxiety and anxiety-related disorders re-
ported “positive results, although there were many method-
ological inadequacies. Owing to the diversity of conditions
treated and poor quality of most of the studies, it is not pos-
sible to say that yoga is effective in treating anxiety or anx-
iety disorders in general. However, there are encouraging
results, particularly with obsessive compulsive disorder.
Further well conducted research is necessary which may be
most productive if focused on specific anxiety disorders.”11

Another systematic review by the same group was con-
ducted on yoga studies for treating depression.12 They lo-
cated five RCTs that all used different forms of yoga inter-
ventions and the severity of the depression ranged from mild
to severe. They stated that “All trials reported positive find-
ings but methodological details such as method of ran-
domisation, compliance and attrition rates were missing. No
adverse effects were reported with the exception of fatigue
and breathlessness in participants in one study . . .  Overall,
the initial indications are of potentially beneficial effects of
yoga interventions on depressive disorders. Variation in in-
terventions, severity and reporting of trial methodology sug-
gests that the findings must be interpreted with caution.”12

Finally, a 2006 systematic review of meditation techniques
for medical illness found 82 studies of which 20 RCTs met
their criteria, included 958 subjects total (397 experimentally
treated, 561 controls), and no reported serious adverse
events.10 Their results suggested that “The strongest evi-
dence for efficacy was found for epilepsy, symptoms of the
premenstrual syndrome and menopausal symptoms. Bene-
fit was also demonstrated for mood and anxiety disorders,
autoimmune illness, and emotional disturbance in neoplas-

tic disease.” They concluded that “The results support the
safety and potential efficacy of meditative practices for treat-
ing certain illnesses, particularly in nonpsychotic mood and
anxiety disorders. Clear and reproducible evidence sup-
porting efficacy from large, methodologically sound studies
is lacking.”10

Research on meditation techniques has developed mostly
over the past two decades. We found a small but statistically
significant improvement in the methodological quality of
clinical trials over time. Future reviews should examine what
factors are associated with an improvement in the quality of
meditation trials over time. The publication of the Consoli-
dated Standards of Reporting Trials (CONSORT)43 in 1996
was aimed at the improvement of the quality of research re-
ports of RCTs. It is unknown how the quality of reporting
of RCTs of meditation practices has changed after the dis-
semination of these guidelines in the CAM community.

We described the methodological quality of the medita-
tion trials using the individual components of the scales. By
this approach, we found that only 11% of the RCTs identi-
fied in the review provided a complete description of an ap-
propriate randomization process to assign participants to
treatment groups, 2% reported the use of double blinding
procedures to hide the identity of the assigned interventions,
and 95% failed to describe how they concealed the alloca-
tion to the interventions. Finally, less than half of the trials
(49%) provided a description of withdrawals and dropouts.

The lack of double-blinding has been a particularly con-
troversial topic not only in meditation trials, but also in other
areas of CAM,39 in surgical interventions,44 and in behav-
ioral treatments.36 The idea that it is possible to design high-
quality trials in meditation and implement double-blind pro-
cedures by selecting appropriate control groups, and include
clinician raters who are blinded to the subject’s intervention,
has had little support in the field of meditation research, as
indicated by the 2% of the trials that successfully imple-
mented a double blind procedure. Although it may not al-
ways be possible to prevent the participants in a trial from
identifying what technique they are employing, other strate-
gies, such as blinding subjects to the study hypothesis and
blinding outcome assessors, may alleviate this problem.
However, this can be problematic in clinical trials for a spe-
cific disorder, in which recruited patients will have expecta-
tions that a technique may be efficacious for that disorder.

Some authors have called for a paradigm shift, suggesting
that the quality of CAM research should be evaluated by
other methodological standards.45,46 They have asserted that
the scientific techniques of treatment protocols, randomiza-
tion, double-blind conditions, and use of placebo controls
distort the holistic therapeutic milieu of CAM. However, the
distinction of holistic interventions as opposed to traditional
medicine may be artificial. Just as CAM does, traditional in-
terventions provide treatments within a symbolic healing
context by using nonspecific therapeutic attention and ex-
pectations.47 Empirical evidence and theoretical considera-
tions support that there are some basic characteristics that
should always be considered when evaluating the quality of
any RCT: randomization, blinding, handling of patient at-
trition in the analysis, and allocation concealment.17,19,48–50

There is some agreement that behavioral interventions are
different than trials on pharmaceutical therapies in some re-
spects, and it may not be appropriate to always evaluate
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them by identical standards. New developments such as an
extension of the CONSORT guidelines for reporting trials of
behavioral interventions constitute a step in the right direc-
tion.51 In addition, the question of the relative efficacy of var-
ious meditation techniques can only be answered by com-
paring a variety of different techniques under highly
controlled conditions. It has been suggested that “it is timely
and very important to compare TM, the Relaxation Re-
sponse, Mindfulness Meditation, Kundalini Yoga meditation
techniques, and other yogic meditation techniques from var-
ious lineages in RCTs run by the best experts in the field,
and to use all the blinding possible for assessment.”52 An al-
ternative hypothesis is that there is a common element or el-
ements shared across the various meditative approaches.

While there is a clear need and place for RCTs to evalu-
ate the efficacy of meditation interventions, it may be that
mixed approaches to meditation research are justified. Other
research methods that were beyond the scope of this review
are also appropriate for answering different research ques-
tions. For example, qualitative methods provide insight into
participants’ experience of the techniques, and while these
methods cannot prove efficacy in a traditional sense, they
are useful for achieving other research objectives, such as de-
scribing processes of change and providing rich examples of
how meditation practices may be integrated into individu-
als’ lives.

The assessment of methodological quality is one of the
strengths of this review. A model for quality assessment
based on stringent criteria was adopted.53 Our approach fo-
cused on the internal validity of the studies, as recommended
by several researchers.19,54–56 We chose two assessment tools
that have well-established face validity, and for which a re-
lationship with bias has been proven in empirical studies.17,48

The Jadad scale is the most commonly used quality scale for
RCTs in pharmacological and nonpharmacological re-
views.57 The Jadad scale uses a simple and easy-to-under-
stand approach that incorporates the most important indi-
vidual components of internal validity: randomization,
blinding, and handling of patient attrition. The scale, how-
ever, may be criticized as being unsuited for the evaluation
of nonpharmacological interventions such as meditation,
where blinding of the subjects to the identity of the treat-
ment they are receiving is likely to interfere with treatment
effectiveness. Likewise, the Jadad scale does not evaluate the
effectiveness of treatment implementation. Though various
criteria to assess methodological quality of studies are avail-
able in the scientific literature,58 there is no consensus on
which quality assessment tool can be recommended without
reservation.59 The approach adopted for this review serves
to indicate important potential methodological weaknesses
in meditation research, thereby tempering the conclusions
that may be drawn from meditation clinical trials and high-
lighting areas for improving future research.

In our approach to quality assessment, we have not ad-
dressed other important aspects that contribute to the exter-
nal validity of a trial (e.g., how representative the partici-
pants are, how the treatment providers compare to intended
eventual users of the intervention). Certainly, the external
validity of a trial is an important concept that is worthy of
consideration in future reviews. It may be the case that many
studies on meditation techniques have compromised their
internal validity, as seen in this report, for the sake of exter-

nal validity. However, this cannot be gauged from the scope
of this analysis and it is unknown how factors related with
external validity may bias study results and, therefore, the
results of a systematic review.

Despite the comprehensive nature of our search strategies
(i.e., electronic searches supplemented by a search for rele-
vant gray literature, abstracts from scientific meetings, dis-
sertations and theses, reference lists, and trial registries),
there are inevitable gaps with respect to the gray literature.
Although 17% of the trials were identified from nonelec-
tronic sources, it is unlikely that all of the clinical trials meet-
ing our inclusion criteria have been identified and acquired.
In particular, a number of Indian journals, including yoga
specialty journals, have not been indexed and are difficult to
acquire. We also did not contact religious or spiritual orga-
nizations for unpublished studies. Nevertheless, it is likely
that the vast majority of publications that satisfy our inclu-
sion criteria have been examined and that the general trends
reported in this study are sufficiently representative of the
research on meditation at large.33 The restriction to English-
language publications is of special concern because many of
these meditation techniques originate in non-English-speak-
ing countries. In light of a recent bibliometric study on yoga
that reported that there is a large amount of research by In-
dian researchers,33 it is possible that some yoga trials were
not included in this review. In addition, it is likely that an
unknown number of trials on t’ai chi60 and qigong have been
published in Asian languages and, therefore, are not in-
cluded in this review. Nonetheless, it is unlikely that the re-
sults of this review would have been significantly altered by
inclusion of these other studies.

Future research studying the efficacy of meditation tech-
niques faces several challenges. The most important concern
is to compare various meditation techniques with each other
in well-controlled trials conducted by highly trained indi-
viduals that are skilled with the selected population(s). Spe-
cial attention to the appropriate selection of controls in tri-
als where only a single technique or protocol is tested is also
of paramount importance. Forthcoming trials would also
benefit by including larger sample sizes, using disease-spe-
cific outcome measures, and providing clearer descriptions
of intervention components. Many different types of medi-
tation techniques have been subjected to trial and have in-
cluded a wide variety of healthy and clinical populations us-
ing various study designs. Therefore, it is very difficult to
assess the effects for the umbrella term “meditation” as a
generalized therapy under a given set of circumstances. It is
especially important that investigators make an effort to
clearly define and report the details of the intervention pro-
cedures and exactly how it was employed, as well as details
of the population, controls, and outcomes.

Blinded allocation to treatment may be difficult to imple-
ment in meditation trials, especially since many techniques
are now openly described on the internet. Methods that have
been proposed for blinding participants, health care
providers, or other caregivers consist mainly of blinding par-
ticipants to the hypothesis and the nature of the placebo or
the use of sham procedures such as similar attention-control
interventions (as has been done in psychotherapy research).
One critical factor in meditation research is the expectation
effect that patients may have when entering the trial or when
practicing the meditation intervention. When testing a med-
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itation technique with a specific clinical population, it is un-
likely that patients could be recruited and retained without
knowing the intent of the trial. The strength of a patient’s
motivation to attend the treatment training sessions and to
practice routinely on their own depends on having a posi-
tive expectation of benefits. It may be useful to add manip-
ulation checks into study designs in order to gauge the de-
gree to which participants feel they are engaging in authentic
and efficacious treatments. This remains an important area
for future research. Some modifications of the traditional
double-blind methodology, such as the “dual-blinding” ap-
proach (in which the participant and an external evaluator,
but not the person administering treatment, are blind to
treatment), have also been proposed.61

Key methodological issues in the study of meditation us-
ing an evidence-based approach should be further explored
through the analysis of important factors such as the impact
of publication bias in meditation research (including positive
outcome bias and time to publication bias); empirical evidence
of relationships between study quality and effect estimates;
the impact of language bias in systematic reviews of medita-
tion practices; the impact of year of publication of primary
studies on pooled estimates; trends of quality of primary stud-
ies and systematic reviews on meditation; and use of quality
assessment tools in meditation research. The relationship be-
tween report of funding and disclosure of conflict of interest
and positive outcomes also merits formal evaluation. Al-
though it is important to suggest conducting more high qual-
ity studies based on the standards for RCTs, it is also impor-
tant to develop alternative study designs that can incorporate
the special features of meditation practices to fully investigate
their therapeutic effects while minimizing the risk of bias.

Conclusions

The field of research on meditation techniques and their
therapeutic applications has been clouded by a lack of
methodological rigor, although rigor is improving. Further
research needs to be directed to distinguishing the relative
efficacy of techniques through head-to-head trials, as is com-
monly seen in studies of pharmaceutical agents. In addition,
the potentially different elements of these techniques should
be explored in the laboratory. The dearth of high-quality ev-
idence highlights the need for greater care in defining and
describing the interventions and in choosing the appropri-
ate controls, populations, and outcomes that permit com-
parison of studies across techniques. More care in these
choices will allow effects to be estimated with greater relia-
bility and validity. More randomized trials that draw on the
experience of investigators or consultants with a strong back-
ground in clinical and basic research should be conducted.
It is imperative that future trials on meditation be more rig-
orous in design, execution, analysis, and reporting of results.
In particular, greater importance should be placed on the re-
porting of study methods and providing detailed descrip-
tions of the training of the participants, qualifications of med-
itation instructors, and the criteria and methods used to
determine a successful meditation practice.
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